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摘  要 






无限活性的跳跃。这些模型基本上都可以归结到 Lévy 框架下。 
本文利用香港恒生指数期权市场的数据，首先研究了隐含波动率曲面的特
征，然后选择了 Lévy 框架下四个代表性的既包含随机波动率，又包含跳跃的 SVJ
模型做定价效率实证检验。包括：(1)跳跃为从属过程，随机波动率服从伽玛 O-U
过程的 BNS 模型；(2)跳跃为复合泊松过程，随机波动率为 CIR 模型的 SVMJ 模
型；(3)跳跃服从方差伽玛过程，随机波动率为 CIR 模型的 SVVG 模型；(4)跳跃






于有限活性的 Lévy 跳跃模型；(3)不受中心极限定理约束的 SVLG 模型能更好地
拟合波动率偏斜期限特征，有着 高的期权定价效率。在参数较少情况下，使用































BSM option pricing model, which was aroused in 1973, has greatly been 
challenged in the following aspects: Firstly, the log return of assets price is 
non-normal distribution with negative skewness, fat tails and excess kurtosis; 
Secondly, the volatility is not a constant, but appears to be changing stochastically 
and has volatility clusters; Thirdly, the implied volatility smirk does not flatten out as 
maturity increases within several years. Because of problems above, the hypothesis of 
BSM model have been released in theory field, which are improved in two main 
directions. One is the improvement of volatility, including deterministic volatility 
models and stochastic volatility models. The other one is to add jumps, containing the 
finite activity compound Poisson process, infinite activity Lévy jump. These models 
can be classified as Lévy model. 
By the data of Hangseng index option market of Hongkong, the thesis has done 
research on the characteristics of the implied volatility surface and then selects four 
representative models to test their empirical performance. The models contains: (1) 
the BNS models whose stochastic volatility abided by Gamma O-U process, during 
which jumps structure is drove by subordinator; (2)the SVMJ model whose jumps 
structure is droved by compound poisson process;(3) the SVVG model whose jumps 
structure is droved by variance gamma process;(4) the SVLS model whose jumps 
structure is droved by the finite moment log stable process. The latter three models 
utilize the CIR time-changed technology to realize stochastic volatility. The former 
two models have finite activity jumps, while the latter two have infinite activity 
jumps. 
The thesis makes use of the Fast Fourier Transform to calibrate parameters, and its 
result is as follows: the Hangseng index option market’s implied volatility term 
structure was negative to maturity, and the implied volatility smirk became steeper as 













Lévy model is better to the finite activity Lévy model. Without the limitation of the 
central limit theorem, the SVLG model has the best performance among the four 
models owing to its better reflecting of the characteristics of the volatility smirk. 
Under the situation of less parameters, the stochastic volatility drove by the O-U 
process is not better than the CIR process. 
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导  论 
一．选题背景 








过程是由 Lévy 过程特例——从属过程(subordinator)来驱动的①。 












率模型和随机波动率模型。确定性的波动率模型认为瞬时波动率 ( ),tS tσ 是现货
价格 tS 和期权到期期限t的确定性函数。这方面模型以 Dupire(1994)，
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Derman ,Emanuel and Kani(1994,1998)的局部波动率模型为代表，Carr, German, 
Madan and Yor(2004)将局部波动率拓展到局部 Lévy 模型，他们认为局部 Lévy
模型一般化了的局部波动率模型。随机波动率模型假设瞬时波动率是随机的。
Heston (1993)的随机波动率模型因为有解析解，考虑到“杠杆效应”①而被 为广
泛使用。Bandorff, Nielsen and Shphard 及其合作者的一系列文章(2001，2002，2003)
提出了 O-U 过程实现随机波动率，同样包含“杠杆效应”。除此之外，随机波动
率模型还可以对整个隐含波动率曲面建模，即随机隐含波动率模型，如
Schönbucher (1999)和 Cont and Fonseca (2002) 允许整个隐含波动率曲面扩散。 
（2）对跳跃结构的改进方面，包含复合泊松过程跳跃和无限活性跳跃，它




跃，代表性的有 Barndorff and Nielsen(1998)的正态逆高斯分布模型 NIG，Eberlein, 
Keller and Prause(1998)的广义双曲线类模型 GH，Madan and Milne(1991)以及
Madan，Carr and Chang(1998)的非对称性方差伽玛模型 VG、Carr, Geman and 
Yor(2002)的 CGMY 模型，Carr and Wu(2003)的有限矩对数稳定模型 LS，等等。 
为了达到更好的效果，模型往往既包含随机波动率项，又包含跳跃项，称为
随机波动率跳跃扩散模型(SVJ)。随机波动率能很好地拟合长期期权，跳跃项则
能较好地为短期期权定价。Andersen et al.(2002), Bates (1996)和Bakshi et al.(1997)
就证明了这个结论。Duffie, Pan, and Singleton (2000)提出的仿射跳跃扩散模型
(AJD)，就一般化了跳跃为复合泊松过程的 SVJ 模型。进一步地，Carr and Wu(2004)
提出了时间变换的 Lévy 模型理论框架，一般化了几乎所有的 SVJ 模型。该文利
用 CIR 随机时钟办法实现随机波动率，非常方便地将“杠杆效应”引入到各类 SVJ
模型中，从而很容易导出对数收益率的特征函数，可以方便地利用傅立叶变换方
法求解期权价格。 
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